Random mutagenesis strategies for construction of large and diverse clone libraries of mutated DNA fragments.
The first important step toward a successful preparation of large and diverse DNA libraries with desired complexity is to select a suitable mutagenesis strategy. This chapter describes three different methods for random mutagenesis, the use of XL1-red cells, error-prone polymerase chain reaction (PCR), and degenerate oligonucleotides-Pfu (DOP). These mutagenesis strategies possess different benefits and pitfalls; thus, they are differentially useful for production of DNA libraries with different density and complexity. The use of XL1-red, an engineered Escherichia coli with DNA repair deficiency, is one of the simplest mutagenesis and requires no subcloning step. After plasmid encoding DNA of inter-est is transformed into the cells, the mutations are simply generated during each round of DNA replication. The mutation frequency of this method is reported to be 1 base change per 2000 nucleotides; however, it can be slightly increased by extending the culture period to allow the accumulation of more mutations. This strategy is suitable for generation of random mutations with low frequency in a large target DNA. Error-prone PCR is one of the most widely used random mutagenesis. During DNA amplification, misincorporation of nucleotides can be promoted by altering the nucleotide ratio and the concentration of divalent cations in the reaction. We discovered that, by adjusting template concentration, frequency of mutation could be controlled easily and a library with desired mutation rate could be obtained. Additionally, efficiency of subsequent cloning steps to insert the PCR product into plasmid DNA is also a key factor determining size and complexity of the libraries. DOP mutagenesis is a rapid and effective method for random mutagenesis of small DNA and peptides. This strategy uses two chemically synthesized degenerate oligonucleotides as primers. By controlling the positions and ratios of degenerate nucleotides used during oligonucleotide synthesis, it is possible to control both the position and rate of mutation in degenerated region of the primers. The primers are integrated into newly synthesized plasmid DNA by primer extension reaction using Pfu DNA polymerase. After plasmid DNA template encoding wild-type sequence is eliminated from the reaction by DpnI digestion, the pool of mutagenized plasmids can then be used directly in screening procedures.